Heme-mediated inhibition of Bach1 regulates the liver specificity and transience of the Nrf2-dependent induction of zebrafish heme oxygenase 1.
The induction of the gene encoding heme oxygenase 1 (Hmox1, HO-1) by Nrf2 is unique compared with other Nrf2 targets. We previously showed that the Nrf2a-mediated induction of zebrafish hmox1a was liver specific and transient. We screened transcription factors that could repress the induction of hmox1a but not other Nrf2a targets and concluded that Bach1b was a prime candidate. In bach1b-knocked-down larvae, the induction of hmox1a was observed ectopically in nonliver tissues and persisted longer than normal fish, suggesting that Bach1 is the only regulator for both the liver-specific and transient induction of hmox1a. Co-knockdown of bach1b with its co-ortholog bach1a enhanced these effects. To determine why Bach1 could not repress the hmox1a induction in the liver, we analyzed the effects of a heme biosynthesis inhibitor, succinylacetone, and a heme precursor, hemin. Succinylacetone decreased the Nrf2a-mediated hmox1a induction, whereas pre-treatment with hemin caused ectopic induction of hmox1a in nonliver tissues, implying that the high heme levels in the liver may release the repressive activity of Bach1. Our results suggested that Bach1 regulates the liver specificity and transience of the Nrf2a-dependent induction of hmox1a and that heme mediates this regulation through Bach1 inhibition based on its level in each tissue.